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(2) "iMPM 1-5 1 3 5 9 0 

# y v - > i tFH'^ft y > s * ;u *s t? ixmmwom^^ * 

y h 7 - * § ^ tr ± E ^ h »J v * X o 

. 2. bu!B©^ >r > y-ft, njgtt37 - y> x -if 7f : >., jkuils, # y ^ y n 

>\ t7;i/D>8, 7 ^ n 3> 'fd^>8|, # y t: - ju 3 - ;k 

*U7*'j;i<i, ^'J7n^i/>yij3-jv, * y i ^ u > y ij 3 - ji N ^ }g $ . 
*U7* »J l/- h*itF*«tt#U^**»; l/-h»6 3K*».i6 1tthi, if 

3 . H5E©/W*#y^-36ss*«l37-y>&^tr, If * JR 1 .KB « © v h y 
■ . .. ... 

4 . StfioiaH^t FD + ^>7;v*>f hS^tTi- H*a i C!3 8 © ^ h y * 

5 . m b© mmm 5 v^p>«t©Sl?^?>)B:s, »'#'a 1 t b«© ^ . 

6 . Bu E © ilfe « « # . ^^^oTB^^n^P^vgulBcD^SW^^^feT 1 ^ It 

7. Suf3©3^-^>^ v'a ^ ft y a # , 37-y>^fi30-8 . 

o.ii%^&iift3 7- y>©iiffe^, §f#a3£Ett©v h y y ? z 0 

8 .■•5!t#BIIBftdtr, H * a 1 - 7 © ^ T ft 1 B fc: B « <D v h y v Z X . 

9 . S £•£ # £ ^ tf > ■*!ll^8<D^1 , hfrl!!CB*07h , Jy>^ l 

10. l«±o#j«gH : f 1 S$tr, B^ai'vSc^f hfrllCffitcDTh u y 
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(3) 1 -5 1 3 5 9 0 

. (b) »BO*«*ft*JLtt.v h ij ar^^fcjg^ 6xg4:% _ 
(c) if3©^ftfi7hij,^^ it5lgJ:HtrJSj 

12. B?i!B©xg (b) ^HuiBC^Sc^O^SSV^jS^*!^^^, t fc 

13. iBomficim^ft^t^, » Boia (b) vmmiD ^ 

tst.tr, it m m i i c © # & 0 

15. WBOfe^fPtto^^Jitt,^^,,.,; ft3'o-8.0-IiX®T5- 

16. IB^OJr-mttn^^Hft, | W i ic B «fl)**. 

17. «B<om#tFD^ 7fl ^ | Ml lCM(9JSi 

18. S5iB©^«H^iSg^5^n>w T o-« [ ?*,e..ft 5 \ IMi.icBW 




( 4 ) ft£¥ 1 1 -5 1 3 5 9 0 

ftllv h '/ v Z x 

* 5 , a V-/ * ft H: * to ii * « S.S * * fc tt-B * ft * S ft' » t ^ < o » K # 

3' ft*S<ft 5. ?S£tfC©!feS3S£}§ 

«*-*A*tt*IEWfc/&l^fc£«^fc#j^u&^;:i:a«fts. 'J > » = * ;b 

• IS ±.* i IF # » « T * * S BE 4 f* ^ » # hT IB -e ft © O v - ft «j ffl 
itftftHTffliaWfUl^dt.ft^H.ibn, 4>o, # J£ tt K" © <t> 

-« t li be ft # r & m jt c % $ a t n & n „ 

ft©ffi*B#?2;k:fc)u ufe#eat§, sf bv>#©fiEft4s^©ttJT-ec z&n 

&#Jfcfifc«»CH# + *IMS*Bi3l L» #<5« (osteoconduction) fc«f«n* 
'ifl S C <t o T v h "J y> ^ tfi Jj J; ot -e ©*Sril>)fffct#*SfiEft1-5, i: ^ o © 

a i; * 5 ?g % MB ?$ ti «fc tf«S « ffj * h u * C *T ? £ m 1j © 13 & SB ® fcfc g ^ S © # ( 

Si©#) t itst u t * & d ft < lit 5 . ft*e©.#*ffl-^ s c fctt-*fc'eai 

tt * 4 >i/*-K4htt©IHHft.5l Sfi C -f . 

HllOJSttv ft 5 $J R il « - B$ W & v h U '?^SiaT-iiiD*»ft' 
©«$ fettifiiKiP £Sf l/^t©'^I4l5#t5 t Stg; 5, ®mm (osteoi 
nduction) t U X 90 t> ti 5 M g £ ^ tr „ fe < ^FA/©'fb-&^»* I -ilCD«t;3*tg*5fel^' 
•3 £ U T £ HX V> S „ fi?U X l£> Glowacki©*S^| ! F^4,440,750^, 

Urist ©15)4, 294,753 Ui, 455, 256 ^ £ <fc IF Seyedin £ © IB] 4, 434, 094 43 «fc 



. ( 5 ) tt*¥l 1 -5 1 3 5 9 0 

tf4,627,982 * £ # M * <fc . d ft © * o i: #J S « & ft * % ft # tf * * M 

tttl^Slfl^SStf^ 51 ft © & » © * © tt H * » a © C S i * * © 
tBIK'ttK tf.AK t ft a o fifli i ffi t <fc * z o L fc * > ^ £ R© A ^ © njlfett ft « 
»«C^a"Ufe^>^^«S»©#Jffl.S*of:||fflWffifil©&St© & * 

!B © y > ffi * ;u *> a i: £ $ ir , # © ^ &£ j£ ft IS t 

z & j& * # 18 ^ * n t o 

Bauer 6 © ^ g 5, 338, 772 ^ ft y > * ;i/ A -fe 7 ^ y £ ^ ft ft jr 

tt# y t 'jvijjji/i/^At^;^^^^^^ 50m m % t-fe tig 

£ A -b v ^ y t ftifS 20^ ^ n > £> #j5mm © ^ -f X £ h & (D t L T i§ ^ 
£ ti t ^ S . . 

Piez£ ©1$fF 11 4, 795, 467 ^ ft T> o 1 7 .K H 4ft "n 7 - V > M k If i: ft ^ 
Sftfc U >S**;i/;> * A ARM Kit? ftdtottAtt^Hqi-fft. * © y > $ *vu '$/ 
^ ASt^H**? ft 100-2, 000 ^ D.>©*g.S.ft to a It BBSS nt O 5 o 

Sauk£ ©#1^ 4, 780, 450. ^tt , ^fe.S U >»* )V*s £ A -te .5 ^ v £ 

* ;* * * y > # ;i/ a j; tr> -f r i 3 ^ - >y > & ss Jt 775-15 : 3-0. 1 : 1 
, 0 t- * tf %&&m <Dmm%) & pb^ -r a . c ©■* ^ ^ * ^ ^ a igfi 1 > & 10 
^ * d> © is?ga[ b t f.o * r * < h s tz fetes moo 5 * o > * tj*^&ft 

Ammann£ ©PCT £ti fig W0 94/15653ft, |J > R = A VI/ 3/ A (TCP.); TGF-^ff £> <t 

rf , i»S^«t.!)3^-^>S$tr»ayftBB*-rs. tcp ft, tgf- /? ©7 s y m y - 
x®n?tLzmm$tix^z>o m&ftt u v^TCP © * § $ © ® h ft 125-25 

PCT tti gg W0 95/08304 ttTB ft3 7 - ^ > fci^snt t. K D *^7/^ K . 



( 6 ) 11-513590 
© S -a M S ft ws IE ft ? (polymineral ic precursor partricles) £ g@ ^ -f £ „ £ 

©fi^j»aHHuffi«;<a ; ftto.5-5^D>A»e,5 ^*d>©i5bit-<j&s. d ©« 

R bu IB tt in * # 8? «c <t o t h f v * *s T * >? 4 Y t £ & £ ft N i © §§ tt flft til 

FMC3-#l/-->a > ©*H»»HBiei» 1, 271,763 tt U > » * ;i/ 5/" •> A fc 3~ 

7-^>©ffl^tf^§a^-r5 0 
&ja©Ai 

f-?LttT, £tt%tt.B&£& 3® RIK fif£±©^tt«&tt 

(integrity) i:^?Ltt?£«ij#-rs#^ffix'hUy^^4Siltt$ns,. .C©^ h 
'Jf^ tt A * > y- tc t & &«{b £ ft fc * >§tt Ji in it 3v- 
'y>»*#*&tt*ttH?5*->S£*r. - ti 6 © 88 « K tt v r y y * X.* fc'H « 

>9»*^t#*t8. ci © v. h y ■ y t zti&mmmw £ Lt v iitf/i t tt ' 

# BE js£ S S ¥ © y n y - # g i: LTffli^T&j^V'oC©" 1 ?' h 'J ^xttSH' 
© #-« i: ig •& $ ft , # 3 £ © »'t # m Z ft iff S .- 

AMMKMMMM VMM ■ ' 

tllv r 'J v * * tt7jcT£tt©£#8?tt:3 7 -4* 3-7 — 4r>B*(t£& .' 
tt X 14 « 7 ^ > " * ffl O T ^ ?>Jl5. d © -tf 7 > tt * tt -3* St? SfifeStK 

^tt £ ft i. t- 5 -5 . ' -3 7 - y > {* &£t<b £ ft fe 37-^ > m 4Sft ssmfb * 
ft & ^ '3 > - y > « it c ft * l t * J: < x a^tt»« <b £ n^o7-y>« 

*©a,37-y>ji©ffl^-&ft#$'#tr^'f 7* I □7-y>C(6 3Kf5©isjf 
$ U ^ . 3 7 - 7 > tt ^ O $U «iK?r> 5/ Cft*UT- f& f* L fc « 
Wlx. tt 2 fc tt ft y. _L © i/ \Z ft^R IT ti V 1 o 3 7 >©#t^.jg 
tt, gp^ffl ,fc ^ *fL»«*'fcttfiS?a&oT J: < » 7 

* x .7 v , Z9b'j v -bilAs.*fel±f6©SE*©37-y>flt-^»*s**ft-a. 

ffll^ilS^SttCMHili, ±#LfepH, /J>& < h 4 « p H 8 , <fc 



(7) WP1 1 -5 1 3 5 9(3 

Dfitttftp-HM-12 <Di8®$!z®®$tl.Z,X-ib5o, - « fc tt * *'«<b* h 

PS * » c y U 5/ > h y r U v h'E 5>J s ^ * & ^ * «.s * tr . £ tl 6 © « tt ( ■ r- n 
fit T- © $ fb £ £ o T c ft £ © ffi ^ £ |& * UT 7 t 1 p ^ 7" K - 37-y>54S 

*t*fc©&tt©37-y>«*tt-«ttto.i * 6 ios * % -e * o , «t t) * a 
t i * e. 5 as % r- & s . nv-y > is* tt&*r* ©ig o.ooo ia> 

e,o.iNT-*s. p H'tt-ucfiisaso-iH, » 10-13, » * u < t**> i2c mm z 

ISWttt, Ctlttft-r, -f V y D / W ( IPA) ; p x. — t- )V ^ 

V > s * f- )\, 7 -fe J- - Y % & ft (b © * ■« & * ME 1: fi # U , 37-y>$»|it5 

cttiotaashs. pHB*a«!ii:ii«3ST.Tif, 4 .-coftas.. 

* • 

■it btzMmm? i'? - y v s # * & » c , sssnt?gS37-y>iii*? 

yxt^XUU<, H JS §§ C A ft ig {b # ;U A (liifil: 8: 0. 05m) £ «t 
') >m=.i- h 'J * A (0.03m) &mW # S> f9> o < t) i: An H %> . pHSll.O 
+ 0.5 tiltsfcat:, c©lIt-*Sl:Kbt*lftt h 'J.^A^ffli^, 

t-att, ±1.5 ©«H ft C »« -fa . T/ifeiVA^i/^AY 

* > & in * 5 # m tt * B # ¥F 5, 231 , 169 ^ C IB fg £ ft T t\6 „' 
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■j > i* ^ * a t± / & s -r * > » fa « 21- >; 7 v * -r * > , i-hun-f 

3|->t&li7>€=>>'A-f t^CJ:^ fife. CD S?& © £ 

say- 5 ^ h (mm t hq^>>7mn h ) o&nzGt s s £.^> - 
g % i± a nr io% & » * r , 7 * <b cd s a % & a ^ 2 % & m * r , » t t < a .0, 

~ 1 T- $. 5 . dn?.cDf^->(i, # # aj t£ T- §£ ItTitS 64 bftv^E!), 
* ;i/ A *3 J; 15 / £ & fc± 'J > S « i: ft C # £ U T * ± H . * ;i> S"7 A * > 
«fc V U >&•**>©}§ An « K-tt - ft fc-fcfc ft 1 IIS-IHI T fc IK 5^a>Jtli;Ji 
«fc 9 <h S. fc -f X © ft ? C * 5 t fct 7 2 B# n Gl T T 3 . - ft C, 8 ft] Q 1$ M tt 
» 2 •* 6 .1 8 B§ IH D > ± t) - -IS fc f± ft 4 * £ 1 6 1$ M ? & S . 

m ^ e> n s a w tt is.. 4 .o --c a t , » * u < fct ft 1 5 *c * 3 0 *c t- $> 5 0 3 5 - 

f > © U > £ * ;U 5/ t> A Sit #gg Mt a £ ft Jt fct at ^ 8 : .2 *> e> 1 : 1 , A £ 1$ 
ttt»7 : 3"?»5'j. 

BMP's^ TGF-/?, * ;u S>- h = > € CD ffi CD X o fcffiffi # n 7 - 7 > 7 > ;t 7 % £ 

fc fct a ? # „' A ^ a i> .t tr 'j >f toiii s fc lit t 3 7 - y > ^ 7 'J - c 

AO X. 5 ' CI i: C <fc t) fttiiBv h U y 7 7 fC ^ % ft T V> T <fc V> . d ft £> CD 8 AD % CD » 
fct , T h 'J •/^.^t'.itffiffiSh5P7-y>©J;5)S;;W * * 'J t - 6 * ip i: 
L T -ft t 0.0001* £ 21iXt*.55. i&AO L fe 7 W^I#3 ^ - V > tc jig 

■n l x 3 5 --y > ± fc Bjsg -r s «t a c *§Aa $ n 1 7 > /■? 7 t t « 

•*S«flsflfeJ«* * "t #4 "T 5 3 7 > cd i'tt-jRfc ^80% *» 6 30% T-.fe 5 5 . 

@ ^ <b $ il tz U > m * ^ 5"J7 A & ? tt % 37-^>««i6^-&^#SCD 

> a it a i w > t" - t m. & z n z> . 

o ^ 7 - ^ ( IPA) ® i 5 fc' * «E i: * S £ L , *M't8 c iC J: 0 
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ft ' 

fctt, pH*5.o"**±#S#, *«ET2 H^>*-ett?, MIS 

*J ffl L 5 5 ffe ji 4 > y - t (i % -if ^ > , *'J?'J3-;H, % 

- ^ N -fe )]/ n - x i 7 9-. )V ( «j| X it y f - ;u x 7s 7- )i 43 £ j. ^ ;i/ x. 7 ;i/ © £ ? 
ft ) > * fru -77 -fe/r - h , 7 s * * h n — ^ , ^ * * b ^ > , * htf > % t 7* 
;i/ p > N 7 * 3. - ;i/ , 3>h;oif >i| N 4t'J tfr;i/7;i/3-;K # V r £ 
'J *»j;dkv > ^ .y 3-^,.*9xf 3-;k * ^ U 

i/-K^'j7-ifcli7^'J lz-.h^yv-^tifts^, z ti h £ K£ £ ft ft 

mmit *ftfe37-y>"^7 y - c sao $ ft £ ft £ <> # £ l v < & N 3 

7-^ >i:^UT?)10X (II ©ffl^.© nl»tt 3 ^ - y X W?>.ft § 

o p h tt&gt: <fc !> 7:5 ±0.5-jci8»$n* o .Bfa©ffi'&i/'<;i/tf»js$nfcft 
£f£> tt--20 o C*>£>-80 - C.T W IS * . 

we b ^ 7 y - tt«e(e**.n s . ^?Lt4 ©^ h y y ^ * mm msss 

3B«<* ftr «fc"v> 0 SgSd .£ ft tz v h y y * x ii\ V;i> * • ;i/ r fc K 
©?§?£ c tt'o.di%) '* &ttasft'*fflv^TSB«sVi«©**» * lv>o 

■ :©H.ttvHJyniil.f;, «f*"fc£ ftfc 3 ^ >«« 

© ^ 7 y - k / W >y-SSilt5;i:l:J: 0 £ x. 7 (web) tBtfti" i.5-C 

£ o T K£ qfig ft Htt £ S^-f §:i:CJ:oT^St^:^T*^o 7^ 





(10) &mi 1 -5 1 3 5 9 0 

ft j§ * %■ & £ ■ * S 3 i: 1fi X- * 5 . V C © £ 7L 14 v h >J y * ^ tt % IS * ft T (,> T * 

'■■*»* ii & ^ h U ? * * © m © «j & -c tt , »*frO»S«riai*«ftv>ii:*J:rjf 
&m&& < ft 2> C i: (#tttt#WJtflj bft<^C i:) # ^ £ ti 5 . 

**A7Aftf v * D A tg x ^Vy7l-K * ;U * P 4. X Y < ■ - 9 flg g 
t d i) f % - fr tt & Sff zk » - ft 16 * f •> > 4 5 V\. v 7 a -r y t - d ;w - ;v 
, iti[DDhF>J>, S?X!|{if^|.\ (dehydrothermal cross-lin 

king) s &SB#fflU VS®ft, £ fc 45 tt 3 (E-beam) * & tt r » 

silt* if© «t -5 ft flb©as»ffi* £ vmmvm v> e> tix * . 

■:iD7H»ntt, # ■ g;S4 aft 3S& ^ ».tt £ ft & , « a J& ft ft 
J#tt (physical integrity) & 'J> ft < i: 'fc g tt 3 B © RS *§ ft b, 4 © # ?L 
•tt*7Bfr6'l 4BOMi«fti. r «53IttJfctt&8t4j htt, & tt £ ft fc ^ h 

•J » * * * <fc v * § * * » ft m 8 z ft . s z t * ' * i* t i o ;ftit,.l 

©*©T : fcs„ c: © v h «j <> wstfes&ttSigaagcae-e-fc-s^jL 
tt*«l»-rszi:**&**jftjSfefe«-. 
**«tj;i7MJ.»ntf, «»«cttft.diPsnx'tt««i$ii*©Tftea ■ 

* 6 , €©^?Ltti:%aft JB « ««ftttt*©IH'f)*ifeaBnSia*T*t«f*ftSi. 
£ tt T? g ft V% . C©lglilgf ^2 frt, 1 21?^**!), ai^I?ft5v K 

'j^^w^ijtffifts. t ip t ft # e. > # m. & * fc tt t $t £ o t t h 

!Jf^^©^^ftl!SiRXtt4^«fASjgCl^ft<Tt^ £#J$¥©^gtt55#?;&;3 

#3gm§©l^©!|$&ttt» «lS!itttbFDt>>7^M Rlt$4t5'J> 
lA^i'^AIIItf? h "J ^XClgftShTi!), C tl tt v h <) y ? ± 




( 11 ) «r*¥ 1 1 -5 1 3 5 9 0 

y y * x * c h £ ft * ft ¥ s >r x # #j 5 ^ * d > £ $ /j* £ ^ ia ? ft § tr c: 
fcffja^esnr^s. » » * ■ © it ? © * s s a » * s n fc * c * « s 

ffflt«.ts:i:#T8, * 6*«o«*ttClf » * # it * * t> t 

ft ft . gJfflJB;feJ;tfv*D;77~$;©j:5^ 

m x fe d , nil a * ■ ft * « r a fc ja ^ ii "is is # tt tt « ft i/ » 6 . «.3 

* & 5 ^ * d > X » i .5 /J\ S ft it 4 X © % ^ W m ft 5 It 4 £ 3fc # ft ft -if /Jn $ & « 

?tt^*fflB^mt)ii^n, a«tb i± * > c bb? « ft ft m a t s .. «*" 

Ks.t^iSitss, a x se as tssf 58? siof; a-s #B»fi«©v"* 

* fc B*i^ T 1 ^ * £ fc **B£.S ft S ( "Macrophage/particle interactions: ef 
feet of size, composition, and surface area" , Shanbhag AS et al., J.Biome 
d. Mater. Res. 28(0,81-90(1994)) 0 f£ o T , S £ ft * ft.fc >J > B * ;i/ > * A 

ian^.fiwc'b o t 5 5 * n > *.& it .t d /j\ * ^^ss iz ffi t) a £ ft s.fc 
»icisfl5&*gs©fi?i: it K-ffl * ti z> z t iz^ftwo) mm ft ,£T- $> $. 0 d 

©'iViiii^n i«H«?ovv^ftiftHi B» SixT * £ ttsMRW© 
H ft 6 *J * T* & .0 , d ft tt * « H # v h 'J y t X * £ @ £ ft £ ft T O 4 & * "C ifc 

So.tt^'tf-rxfcH^ftosj^tt ei t © n it #j 1 1 1 t ^ * ft ^ o 
#^ffiffl»Hii, **h£* #&£©««, mmxm&m (gratu 

ng periodontal defects) N © fc » © .# » t£ © # J£ tt ft H U T ©.fi ffl # & 

■s.--'±H©«j«*ft, «i«as[tt#s &tt»3ia«#«^ 

BMP's, * ;i/ i, b - > £ tz (i fib 0 H ? ft i: B*-&t> 

tSu'itJ:.!)', #B»fcJ5£fiB:Mfc*i«3ft£. >J ^^ttSfeffifi 

4 * © T* S o 

^ T © * JK W B: ift W © fc » fc: ffi $ ft 5 * © T- & t) , *«BMaiTi£t§ 




( 12 ) 1-5 1 3 5 

jg m T- fcfc % v> . 

tStJttfc'ISCIiUfc. il*«ftffiiftl4Hi:28B«i:ffofe. 
1 4 B & , ££iS©WDP*»£:35-y>^K»Jy*-;xA0#©j&ft;fts&jg£;ft 
ft.Srb<ffJfi£bfeiSS#<a'#, S o 1 5 v h- . y £ © Br fr, * «fc jfo « If £ ' 
^BJfiT'feS^ttie^Sail^^SlR^ffltf. 2 8 B S 7? tctt # as AS *s «f L W # ^: 

ft fg ilr ffl m © ffl:ffl -tt * * tf ifi <h $ < £ ? ft . 

SUE 09 1 © U > .S A ;i/ -> >> A &8&{b 3 7 - f > v h U v Z x £ ft Sit i: * t * 
* ©jj£& - a - y - 7 > H * 7 -f ' h 7 t 7 h (3.7 A> £ 4 . 1kg) fC & ffi b ft . 6 
iluJK©**^^iili<i^^F 1 >){il^iS{Ct)ftoT WM b , If S.ifflS # ft . a &.5£ 
H 'J ^ ft ffl v> 1 1.5 -fe > p< - h ;u © I # Br it. ft U £ "T 5 -z.. t ic "«fc S ft * CX m. 
tt'liS*t. ft « Br ©IS, i: ftfc *f1" 2» 81 ft ft *<MB tc * 5 feto>.i5fc#ft ' 

^ it ft . ie«ff»*fttt£^ttg « M- tf^i,fciSft37-y>7 h'J ' 
<y * * T- *f g b ft £©ft«ttHfc»*©B#*»&«§jb&. g t£ & « M" « * ft 
WO#.*«it'y;iiil't!ltt(!),'ll#*fr6*»tiSitt©tJ: b.&. 

w«ls^x -eoiij^ftftBtifgLx g*u© 8iip^tt 2 j@r t 1 2 j@ ? m m t 

**?ttlfrE;rfcfc:«l«b ft.&ft© XUWM ft^f o ft . •> * 4rtt*««.l 2iS 
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